Microfluidic devices for DNA sequencing: sample preparation and electrophoretic analysis.
Modern DNA sequencing 'factories' have revolutionized biology by completing the human genome sequence, but in the race to completion we are left with inefficient, cumbersome, and costly macroscale processes and supporting facilities. During the same period, microfabricated DNA sequencing, sample processing and analysis devices have advanced rapidly toward the goal of a 'sequencing lab-on-a-chip'. Integrated microfluidic processing dramatically reduces analysis time and reagent consumption, and eliminates costly and unreliable macroscale robotics and laboratory apparatus. A microfabricated device for high-throughput DNA sequencing that couples clone isolation, template amplification, Sanger extension, purification, and electrophoretic analysis in a single microfluidic circuit is now attainable.